Probucol prevents atrial remodeling by inhibiting oxidative stress and TNF-α/NF-κB/TGF-β signal transduction pathway in alloxan-induced diabetic rabbits.
Diabetes mellitus (DM) is an independent risk factor for atrial fibrillation (AF). However, the underlying mechanisms for the increased propensity for AF in the setting of DM and the potential effects of probucol on atrial remodeling remain unclear. Eighty Japanese rabbits were randomly assigned to normal/control group (Control, n = 20), alloxan-induced diabetic group (DM, n = 20), probucol-treated group (Control-P, n = 20), and probucol-treated diabetic group (DM-P, n = 20). Rabbits in the DPR and CPR groups were orally administered probucol (1,000 mg/day) for 8 weeks. Serum and left atrial tissue malonaldehyde (MDA), superoxide dismutase (SOD), myeloperoxidase (MPO), and catalase (CAT) levels were assessed. Isolated Langendorff perfused rabbit hearts were prepared to evaluate atrial refractory effective period (AERP) and its dispersion (AERPD), interatrial conduction time (IACT), and vulnerability to AF. Atrial interstitial fibrosis was also evaluated. The mRNA expression levels of TNF-α and TLR4 were analyzed. The protein expressions of NF-κB, HSP70, TGF-β, and ERK in left atrial tissue were analyzed by Western blot. Probucol administration decreased the inducibility of AF in diabetic rabbits and attenuated atrial interstitial fibrosis. The DM-P rabbits exhibited significant alleviation of oxidative stress, evidenced by reduced serum and tissue MDA, compared with diabetic rabbits. Moreover, NF-κB, TGF-β, and HSP70 protein expression and TNF-α mRNA expression were significantly downregulated by probucol treatment in alloxan-induced diabetic rabbits. Probucol prevents atrial remodeling and suppresses AF development in alloxan-induced diabetic rabbits. Its inhibitory effects on oxidative stress, NF-κB, TGF-β, and TNF-α overexpression may contribute to its antiremodeling effects.